It is an object of my invention to make a conductor for radiant energy which shall be relatively flexible, which I do by building up a cable out of many fine strands of quartz… Such a cable is not merely suitable for conducting radiant energy, but also for transmitting and reproducing radiant energy….In effect, the cable becomes a picture transfer cable, which may be applied to a wide range of uses…For example…examining inaccessible internal parts of the body.
Clarence W Hansell 1927 1 The origins of fibreoptics can be traced at least as far back as 1841, when Daniel Colladon, Professor of Physics at the University of Geneva demonstrated that light could be 'guided' in jets of water by means of total internal reflection 2 . One year later, the French physicist Jaques Babinet reported that light could be similarly directed down a curved glass rod 2 . While Babinet postulated that these rods might be useful for illuminating structures such as the inside of the mouth, it would be several years before such experiments were carried out. In December 1888, Dr Roth and Professor Reuss of Vienna attached a small incandescent glow lamp to one end of a well-polished glass rod and placed the other end of the rod on the outside of a patient's throat 3 . The interior of the larynx was illuminated sufficiently for laryngoscopy.
In 1895, French schoolteacher, Henry Saint-René, was among the first to suggest that a bundle of glass rods might be capable of transmitting an optical image 2 . Some three decades later, television pioneer John Logie Baird patented a new method for producing or reproducing images without the use of a lens or mirror 4 . Baird's invention called for thousands of small rods (each one tenth of an inch in diameter or less) to be arranged in a tight honeycomb, with their ends in alignment. Although the rods had to be parallel, Baird noted that they need not necessarily be straight, but Bullard laryngoscope. Photo is courtesy of the Wood Library-Museum, Schaumburg, IL, United States could be bent, curved, or in the case of very fine quartz fibres, even flexible. Less than a year later, American radio engineer, Clarence Hansell, filed a separate patent application for a flexible cable comprised of thin strands of quartz 1 . Hansell suggested that it might be employed by mechanics to examine invisible interiors of complicated castings or by doctors to examine inaccessible internal organs.
Interestingly, neither Baird nor Hansell found time to develop their inventions 2 so the transmission of optical images remained a purely theoretical possibility until 1930, when a medical student, Heinrich Lamm, successfully transmitted the image of a light bulb filament through a bundle of glass fibres at the University of Munich 5 . This experiment formed part of a larger project that aimed to construct a flexible gastroscope. Unfortunately the primitive, unclad glass fibres available to Lamm were only capable of transmitting a dull and blurry image. It took a further two decades for physicists to develop optically-insulated fibres 2 . These finally allowed the American gastroenterologist, Basil Hirschowitz, to produce a working flexible fibreoptic gastroscope 6 . First trialled in February 1957, Hirschowitz's 'fiberscope' was one metre long and comprised a central group of image-carrying fibres surrounded by separate fibres which transmitted light from an external source 6, 7 .
During the 1960s, commercial manufacturers began to develop a range of specialised fibreoptic endoscopes. In 1967, Peter Murphy, Senior Registrar in Anaesthetics at the National Hospital, Queen Square, London, used a device which had been marketed as a flexible choledochoscope to perform the first fibreoptic endotracheal intubation 8 .
Around the same time, in Japan, Shigeto Ikeda of the National Cancer Center Hospital and Department of Surgery, Keio University, commissioned the Machida Endoscope Company and the Olympus Optical Company to design and manufacture fibreoptic bronchoscopes to a precise specification 9 . Between January 1967 and February 1968, Ikeda and colleagues utilised prototype devices to perform diagnostic bronchoscopies in 184 patients. These instruments allowed them to visualise small pulmonary lesions that were not identifiable by conventional rigid bronchoscopy, and the team concluded that the flexible fibreoptic bronchoscope served as an effective aid in the diagnosis of lung cancer 9 .
During the early 1970s, proprietary fibreoptic bronchoscopes 10, 11 , as well as purpose-made, flexible fibreoptic laryngoscopes [12] [13] [14] , began to be used widely for endotracheal intubation in both awake and anaesthetised patients. Reporting a series of 100 patients, including 34 with severe anatomical abnormalities, Catherine Stiles and colleagues from the University of Southern California
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School of Medicine, found that fibreoptic intubation could, on average, be performed in less than one minute 12 . The procedure could also be performed in children 'with equal ease and rapidity' 12 . Although some viewed this as the dawn of a 'new era' 14 for difficult airway management, others cautioned that the cost of such equipment might preclude its use in low-resource settings 10 . Flexible fibreoptic bronchoscopes were subsequently utilised to confirm the position of double-lumen endobronchial tubes in thoracic anaesthesia 15 and in various diagnostic and therapeutic procedures in intensive care.
Optical fibres have also been employed in the construction of lighted stylets for airway transillumination 16, 17 , as well as rigid optical stylets and indirect rigid fibreoptic laryngoscopes.
In 1979, Ronald Katz and George Berci from Los Angeles, California, were the first to report the use of a straight, rigid optical stylet 18 . Fibreoptic bundles running through the body of the instrument transmitted an image from its distal tip, allowing the operator 'to see through' 18 the endotracheal tube during intubation. Although the device could be used alone, a standard laryngoscope was frequently utilised to keep the tongue out of the way. In 1983, Swiss anaesthetist Dr P. Bonfils reported successful retromolar intubation of a child with Pierre Robin syndrome using a rigid optical stylet with a 40-degree curve at its distal end 19 . The Bonfils stylet has subsequently been utilised extensively, and many other rigid and semi-rigid optical stylets have also been described 20 .
In 1976, the American anaesthetist James Roger Bullard filed his first patent relating to a novel indirect fibreoptic laryngoscope 21 . This comprised a thin, rigid blade which was designed to conform to the anatomical shape of the mouth and oropharynx. Optical fibres transmitted an image from the end of the blade to an eyepiece, and in this way, Bullard hoped to be able to visualise the glottic opening without disturbing the normal position of the head or body in the supine position 21 . Following several years of further development, including the addition of working channels and an integrated pair of intubating forceps activated by a thumb-lever 22, 23 , clinical reports relating to the Bullard laryngoscope finally emerged in 1989 and 1990 24, 25 .
While several other indirect rigid fibreoptic laryngoscopes emerged during the mid-1990s, including the Wu 26 , Upsher 27 and Augustine 28 scopes, video technology was soon to revolutionise this field. P. J. Featherstone, C. M. Ball, R. N. Westhorpe
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